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ABSTRACT 

PURPOSE: To reduce the resistance loss of a photovoltaic element by placing 
on at least one side of a conductive substrate at least one conductive foil 
body that is in contact with the conductive substrate at one point, and 
that has higher electrical conductivity than the conductive substrate. 

CONSTITUTION: A pattern 101 of etching material-containing paste is formed 
on the surface of a solar cell element 100, and part of an ITO layer is 
removed to isolate an upper electrode from a lower electrode. Copper foil 

102 is stucJc by means of an adhesive double coated tape. Soft copper foil 

103 is connected in parallel with and outside the copper foil 102 by 
soldering, and the whole is covered with a polyimide insulating tape 104. 
Silver paste is applied to copper wires, and pressed to provide connection 
with the effective region of the solar cell element. A collector electrode 
105 is thereby formed. Silver paste is applied to the collector electrode 
105, and is cured to make the copper foil 102 an electrode led out of the 
upper electrode. The copper foil 102 and 103 are connected with each other 
using metal foil 107, and two solar cell elements are connected together in 
series to form a solar cell module. 
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[0 086]ai6rW^r«3feH-»A^'^fSi:. HJtMlt 

Jti!^ 1 (o^msim<7)mm 0 . 5 xx-h i^Lfz 
mmmc^mi. z<7)mimt'^Lx^^h^Ltmi)''^ 

[0087] Lfc*^oT . imm 1 comntsm^r 4o 

x'Si *) . ^mmifm^^z[^±-^^^ zt^jK-^ h t 

[0088] (mtm2 ) ^mx'ii, 
^mmi.z9inmm2 0 3 ^mfti^^mim 1 1 

[0 0 89] 02 (a) i5j;Uf02 (b) S:fflV^T:^i<c 50 
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1 2 

wjciKBB-r-&. H2 (a) ^mcr>±^nmmir^2 

s^mx'hi. tfz. H2 (b) (1, 02 (a) immm 
i}'(>M.fzmv&mx'h^, 

[00901 ±mmm'ft txit. mtm itmt:k 
mwim'f-2oo^m\'^x\>^t. :mmim^2oo<7) 

^®±tC. ^^^-y20 1 (28. 9cmX29. 4c 

mt. ¥i^mt6^tizx*). I TOJic^-sp^i^ 
i-^tx'ii. mmm itrntx-h^. 
[0091] z<r>±j^mim^2 0 oizntx. wto 

[009 2] ( 1 ) 1 0 0//mcO©:«^rS2 0 3 

02 (b) ^iz^s-txo^j:n^mm<7){mizwM 
L. mfsimxsjm^mimLx. tspssa'^oko 

mtkLtz. mtLXli. X7^yi^Xffl(0m=5r^Ba 
MEKX-mUz, 

[0093] (2)mt(imibmm(^ifmx\mm2o 

2. »ttm^2 04. m\''yh2 0 5i:md:m^LX\>^ 

mmzmmc^^mmti2 oeizx mmtt:'fj'^ 

fz. 

[00941 ffiio^ji, mmm 1 1 mmt ttz, 
[0 09 51 ^c^jtctjuTt. mmmitmmcr>i^5.^ 
i'~s'^m^^fz±^mmm^t<7)m^in'>tz. -eots 

*«?l|T'{i. ^^}^$*^'8. OSXX'^y-otz. ttlW. 

nmA^ntHLtzk^^. 26. 8Qcm2-c*-^^. 
[00961 ^mcommt. m&M 1 ttjsisiejgcT)® 
irmLxti*). mm^mm. ^}F^mm<ok-hi^{z 
mix t mmcrm^i)^n(:>ii^ c: i: . 
10 09 7] tfz. mmmmi,zmM.uz:^Mm-^iz 
li. ^miz^^^t^mmm <x yi-y^^y >f y 2 0 1 

•Cffl* ;&^8 4 9 . 6 6c miT$> 0 . HSfeC^ 
1 (829. 08cm2) t^ni-lt20. 58cm 
2^ffiS3&>Wo-rv^^, t-=5ri?*>. S^$:^K3fc® 

t:[^±.^itlZbtn'^i,t^mttz. 

[00981 immm 3 ) ^mx-it. *^«?fis^<o^^ 
^3t®fi!ii7)isitr^ 2 ja<o{iS{c®cii^?S3 0 3 ^istt 
fz,^jj^mmmitm^. 

[0 09 9] 03 (a) isXt/mS (b) Srffll,^-Cft(* 

mzmmti, 03 ( a) ii. *0y<^*i©ti?te^i^sr2 
mm uziij^mm^ i^y.-fUi:^^Mmm^'(,Mfzm 
B&mx'f)i. tfz. 03 (b) {i. 03 (a) immm 

[01001 ^i^m^fts^ i: ttJi. mmi itmt± 
mmim^f- 3 0 0 5:mv v . iiMmim=f-3 000 

affi±t-. y3 0 1 (28. 2cmX29. 4 c 
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1 3 



1 4 



[0101] z<r>±^mmm=f-3ooiznix. aT<r> 

[0 102] (l)®$10 0/imO^SiH?S3 0 3 
^ . H 3 ( b ) 4>t^-f i 0 ^j:^¥^msm<r)mMi'h 2 

[0103] (2) g^effiiicox ./ f - y ^miOt <y\- 

mx\ fflfs 3 0 3 CO*) i 0 t'mmiz$)t.ihm{z. .-ku 

-e^0x-r±t2/i$10 0ximC0ffl?S3 0 2^M® 
r-rCCiOBfiOMftUv!. >Itl^>i, 113 (a) 

[0104] ( 3 ) nMfH 1 k mmc^:^mx\ mmm^ 
3 04. mv-yh3 05imd:m^ix^^^. Mmz2 

feco^SfSff 3 0 6 i 0 2 mTm.mtt:ff'^fz. ^ 

(±a5€«E) 3 0 2<omiz. tt:±mmti3 0 6<7)i& 
mi. mi^-ti±^mm=F<7m§ (T^mm) 303 
(r>miz^mwf^tifz. -e^os*. 2ocr)iciisjfts 

[0105] i&<^m±. mmm itmmt uz, 

[0 1 06] *Mi:i3\,^Tt. mt^mi fcumcov-sji* 



[0107] ^mcoi^m. m&m 1 timti> t . m. 
nm.i)^^ t>izyb^ < r tj 0 . mmm i $ ^cis] 

±Lx^^i:ibti^m^h. Lfzij^-yx. mmi:^Tyi^ 
xmnz2txmmLtztzib. XT-yux±x'mm^^ 

ifi^ttzhcTikW^Ltz. 
10 [0108] ULttc J: 0 , #mi4?g«s^^mtt*«<0ffi 

ji^-r s 2iatc^(ti> c h<nm^timu^ixtz , 

[01091 (I|]5l«?y4 ) *Mt'(±. iaT<7) 3^c7);jc 

Vim'^^yvmiazmLxm&ifz, 

[0110] ±ii«?te^^A : ^ifeM3T'*Uv!t<?)i: 

[0111] ^i^^te^-f'B : mmz^mfmm-i:^ 
nmrnrnxm^ Ltzmwimmm 3t±< nm^(D±^ 

20 [0112] ±Wi'mm=f-c : mM^zwLmmm^m 
'^^i&m.'m^LtzWHmmm3t^< nim<^± 

[0113] m2\±. ^^m^fiSi'A. B, C<0«^ 

mm. mmmmf'^^ y vmxhi>, 

[0 114] 
[^2] 





(%) 


(Qcm«) 


(kQcm') 




8.0 5 


2 5.2 


140 




6. 98 


2 5.0 


7 




8. 0 6 


2 5. 7 


13 5 



m2iz^.ttztm. mmmi:'if^tz^mmm^B ^ 
ii.iiammmmi)mtmixt-^j:<om^e. 9s% 

X'h-yfz. i^^yh&m^&\^:iti}^^. 'X1^<omnlliZ 

j:-oxm^i}^s^^mz'^a-hLtitzibv$)i>tm^L 40 
fz. ttz. z&M^-m. ±mwmf-Abc-cimt 
^i:^*^^:<. mmmmmx'h¥^mimizit^xm&<7) 

[0 115] WT-cji, ^^iz^ zii^^mmm^ 
A. B. ciznLxmn.mmmmLrzmmz-^\.^x 

8 9 1 7<7)f^ffB^:kMwm^i^'^-j\^<o^mLi7mm 



vmmmm^z^^htifzis,^!^^^ 9)vmLA-2 
iizm^^^xn-ytz, 

[0116] ^:m'mm=Ft. i§.m.mmx'%i>m. 

^m^^^z^L. mn^i - 4 ox:i)^h + 8 5x:<7) 
^xm:^^h^^ ^/)vym.i 1 0 oisii^OjgLtfo 

tz. 

[0 1 17] ^3{i, >{dim?fimi^A. B. C0)^^ 

[0 118] 
[^3] 
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1 5 



1 6 







(Qcm*) 


M 1 li f til ff 1 fli 

(96) 




7. 78 


29. 5 


3. 4 




6. 97 


2 5.2 


0. 1 




8.0 5 


2 5.6 


0. 1 



[0 1 1 9] ifc, ^rnHmzm-t^f^m^b. 

ikm'<7otx'izmifzmmii. m. s^yit^x-h 
-^fz, -Ij. m=^mmx'iimm'5^^/im'h 
0, mT.ntr^mx'h^t:, ttzij^^x. m^^mm* 
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*<7ymK mm^:^h<r>i&m}Mn^m\.^bmmirz. 
(0120] mm 5 ) mm(Dm^i:$^x. 

X. m^mm. mmpih<7)^M. m%i&^m 
mmixm^ifz. 

10 l2 1]mm<r)}?.^tLXit. 35. 50. 70. 
100. 1 50. 200. 30 0Mmer>7mM(i^ii± 

XI. 5mm)m&LT. m^mAX'm^Ltz-m% 
mm=f-Bt'k<nm.<r)i^^<n±^%mm'f-^ . e. f, 

G, H. I, Jtr^Uo. 

[0 1 2 2 ] ^4{i. *l^mffi^i^D~JcO^?SI?$. 

mLxm>fzij(r>hi . 

(0 1231 
(^4] 





(itm) 


{%) 








3 5 


8. 0 1 








50 


8. 04 








70 


8. 06 








100 


8. 07 








ISO 


8. 08 








2 00 


8. 09 








3 0 0 


8. 09 


m 





m^z^Ltztm. fmii'^5 0txm\:xr<r)±^'mm: v&7i.motxmi.*)>\^^\^b. ^mz^imim'^mTLx 



^zmWxi)^±ttz. 

(0 1 24] ii4(i, mmih.t^mw^t<7)mm^s 
■fi^vyx'hh. 

[0125] m^(r>%^\tm^\iii. m^^<^mm^ifi 

'h^<ti:h<nx\ ^19immmj:mhtcr,tzifi. 2 0 



10 12 6] tfz. mm.nmmtX'fii^iifzis:!^mM 

mLfz7mm.<r>:mmmm'fD-^jiz. mmmtLXE 
VA (x^i^yh'^/PT-bx-h) , mmf^mmtix 



oummLTiimmmm\^i:^Ltz. ^fz. mmcos^^^^ etfe (x^uyfc4-j>o-ftxf-uyc7)^s-^) sr 



( 
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[01271 -e^oiK*, :ii^mm=FD'-HizmLx 
(i. mm<om^'cm&^m±Lti^ ztuzmixmm 

m^izii. immz-i-^^j:&:hifii}-i}-(i,^j:\^tzMZ. m 
[01281 vxt<r)Zb^>(^ . sm?5«soi|[^fc bx 

(4. 7 0 ju mia± 1 5 0 ju mOT*W t LV^i: |iM L 

[01291 (mmme > ^mtia. sm^istcisa 
Lx^^mmmsi^co^^i:. tmrn^mmizMLxm 
mziff 0 ft{f I. j^^touT«?rf Lit . 

[01 301 05 (a) t5Xtm5 (b) 
mz^mth, 115 (a) (i. *MiO±l^®?feSi^^2 

f^mxhh. tfz. 05 (b) {4. 05 (a) $:^ffilIO 

ii^hM^fzimmx-hh. 

[01311 ^mwm'fs 00 k Lxii. mmmsx' 
9ikLtzh<^t^<mm^<^±mmmm=FmMt. 
¥\ (5m(7)mmmm^^mmmuzi(o) cr>±mm 

m . Ev AtETFEX'^mmmm^m^uz {^m 

[0 13 21 d:iZ. ^<Oo-h<05=ei^j.-)V^. 05 
( a ) kXU^ ( b ) cO'i'iz-MMflSiX'Tr.Uzm (x-y 
y / 5 ^ y 5 0 1 J: 0 5 0 2 J: 0 

1^) ^ . ^y^-mmizx*). mm^mmiznLxm 
nizmmwxuz. 05 (c > a. ^icofttfipx^ifeL 

^m<DY-Y' |S^(05 (a) . (b))<O|Ifffi0^ 
[0 13 31 ^^iZ. mm\iX^mLfz5^z^:L-fUt 

mnuTM Leo 5=^ -ju^mmzmm^ <mm 

i^'i-;Uc7)HSAi2. 2 3m2T'^b5fO{CML-C, fttf 
JnXil L<7)t v-'a -;K7)B5S<i: 2 . 3 1 -Cft o . 
[01341 L^*«oT . atfJinX^ tfi-r^ t3 J: 0 , 

[01351 
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l^m<^^^] I3±mmttzi:diz, :^^B^izXtH£. 

izmmmzi,fcij$iv^tm^m]m(^^mmf-i:m ■ 
izx-ox. mtim\iX'i&^xhx\ Mmh^^^j:^mm 

[01 1 mmmii5Xx/imMim^±^n.m=f:'j:-. 

-;uoffiiB&0t'*)l). 

im2]mmm2izm±'^mm^i^:L-)\^<Dimmx' 

10 

ims] mmm3izm:kmvM^i^jL~/u(oimmx' 

im4] mmM5izmmmj^t^^mt</)mm 

[m5]mmmeizm±mnm'f:i^:i.-f\^<^immx' 

me ] :^^Mizm±f^mmm'F(omtmmiz}Hfi 
m^^^^i-mmx'hi. 

2D ^-;UiOlgta&0-c?>S, 

[081 ^mnzmi!^nmm'F<r)mm^mizmh 
mmmt:m-rmmx'h^. 

100, 200, 300, 500, 600, 700, 8 

0 0, 810 ^IISMS^ , 

101,201, 301, 501, 701 Xxf-y/ 

102, 109, 202, 302, 502, 708, 7 

10 mm. 

30 103, 203, 303, 503, 602 mW.mS 

104, 7 09 tmr—r. 

105, 204, 304, 707 M^MM. 
10 6,205,305 MH y h, 

107, 108, 206, 306, 712, 802, 8 

12 ^mn. 

601, 702, 711, 801, 811 ^€14* 
70 3 TSCmSil, 

40 7 04 ^mm. 
70 5 ±mwm. 
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